Basal forebrain cholinergic system of the anuran amphibian Rana perezi: evidence for a shared organization pattern with amniotes.
The organization of the basal forebrain cholinergic system (BFCS) in the frog was studied by means of choline acetyltransferase (ChAT) immunohistochemistry. The BFCS was observed as a conspicuous cholinergic cell population extending through the diagonal band, medial septal nucleus, bed nucleus of the stria terminalis, and pallidal regions. Abundant fiber labeling was also found around the labeled cell bodies. The combination of retrograde tract tracing with dextran amines and ChAT immunohistochemistry revealed intraseptal and intra-BFCS cholinergic connections. In addition, an extratelencephalic cholinergic input from the laterodorsal tegemental nucleus was demonstrated. The possible influence of monoaminergic inputs on the BFCS neurons was examined by means of tyrosine hydroxylase and serotonin immunohistochemistry combined with ChAT immunolabeling. Our results showed that catecholaminergic fibers overlapped the BFCS, with the exception of the medial septal nucleus. Serotoninergic innervation was widespread, but less abundant in the caudal extent of the BFCS. Taken together, our results on the localization of the cholinergic neurons in the basal forebrain and their relationship with cholinergic, catecholaminergic, and serotoninergic afferents have shown numerous common features with amniotes. In particular, anurans and mammals (for which most data is available) share a strikingly comparable organization pattern of the BFCS.